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ABSTRACT

This report supersedes Report TDR-169(3240-31) TR-1,
"Re-Entry Protective Systems: A Bibliography of Refractory
Metals Protective Systems Research,' published 6 August
1962. The purpose of the present document is twofold: to
direct research in the field of refractory metals protective
coatings away from present silicide approaches and into
systems capable of protection over 3500°F, and to famil-
iarize the materials engineer with past and current research
in his field (including the valuable examples set by silicide
protection theory), thereby enabling him to interpret his
own science for i:he designer. The report is divided into
five major sections: molybdenum (366 references); colum-
bium (299 references); tungsten (497 references); tantalum
(229 references); and a new section, general 2401 refer-
ences), which contains references to oxidation testing of
refractorymetal systems and to areas of research allied to
the one vital problem, the protection of these metals from

unfavorable environments at elevated temperatures.
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PREFACE

A. GENERAL

This report supersedes Report TDR-169(3240-31)TR-1, "Re-Entry Protective
Systems—A Bibliography of Refractory Metals Protective Systems Research,"
which was compiled by the author and published on 6 August 1962. That re-
port contained 2014 references and was split into four sections: molybdenum
(739 references); columbium (226 references); tungsten (219 references); and
tantalum (828 references). The present report, although fully inclusive of

its precursor, is assembled somewhat differently. A new section, '"General,"
has been added which contains all references on oxidation testing of refractory
metal systems as well as on areas allied to the one vital problem~the pro-
tection of these metals from unfavorable environments at temperatures above
3500°F. As in the first report,these general references (now collected rather
than scattered among molybdenum, tantalum and the others) include: mete-
orite impact considerations; the effects of vacuum noise,and coating-
impurities-interstitial-with-the-substrate on the properties of the substrate;
the effects of radiation and emittance coatings on protective coatings; impreg-
nants on protective coatings; and coatings on substrates. Among test pro-
cedures referenced are analytical processes for finding impurities, methods
for evaluating coated structures, and the simulation of environments individ-
ually and collectively. Surface response phenomenon on exposure to nuclear
radiation is one indicative example which was recently extracted from the
Russian literature on refractory metals. No attempt has been made to in-
clude references to research on the physical properties of specific metals
unless it pertains to the subsistence of external protective systems, e.g.,

vapor pressure and thermal expansion data.

As in the previous document, entries are arranged alphabetically by author
within each section; publications of unknown authorship ar« arranged at the
end of each section alphabetically by title, where possible. All entries are

consecutively numbered throughout the entire volume.
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B. DISCUSSION

This volume is not a bibliography in the ordinary sense uf the word. The
material it contains was not assembled by a library survey, but was chosen
on the basis of subject matter from the author's files and from the bibliog-
raphies of company-issued reports. Certain of the works cited will require
some regearch and effort to obtain, as approximately forty per cent of the
material included has not been formally published and will not be readily
accessible through technical libraries. Why such material has been included
can best be explained by a statement of the basic purpose of the document: it
was compiled as a source book of experience which can indicate new direc-
tions for research. Although it can also serve as a bibliography, it was in-

tended to be read as if it were a research report.
C. CONCLUSIONS

Examples of some’ references which the reader may wish to follow up are
certain Russian works which pertain mineralogically to the extraction of re-
fractory metals from their ores, references which dealt with refractory
metal halogen chemical reactions,organometallic and oxygen compound reac-
tions. The existence of such varied basic research disciplines in the thrifty
Russian economy underscores the basic precept of this bibliography:
thorough acquaintance with subtly applicable basic research and applied re-
search conducted in the realm of recent understanding is prerequisite to
avoid duplication and to engage in new research. Thus, this compilation is
not intended as a research book for the designer —but rather as a design

manual for the researcher.
D. ACKNOWLEDGMENTS

A number of references pertain to the Refractory Composites Working Group
Meetings NASA/ASD (formerly titlted HTIRC-High Temperature Inorganic
Refractory Coatings Working Group Meeting WADD). This group, begun by
D. Roller and now monitored by L. N. Hjelm, ASD,and J. Gaugler, NASA,
is responsible for stimulating a great deal of research in the field of refrac-

tory metal protective systems,
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In the last bibliography, a request was made for additional material. About

a month after its issue a voluminous card file was received from D. Roller,
Magna Corporation, Anaheim, California, and D. W. Gates, Research
Projects Division, George C. Marshall Space Flight Center, NASA, Huntsville,
Alabama, with 600 references which were an outgrowth of their '"Refractory
Coatings Bibliography,' revised June 1962. This material is included herein.
Also, R. A. Long of Narmco, San Diego, California,sent an excellent bib-
liography which he compiled for this report on the subject of silicides. Since
the issuance of the last report many other fine bibliographies and compilations
have been received from researchers in the field for which the author is
grateful. Acknowledgment is made of the excellent bibliography by C. J.
Wensrich of University «f California's LLawrence Radiation L.aboratory en-
titled ''"Molybdenum, Niobium, Tantalum, Tungsten and Uranium Oxide in the
Journal Literatures of the USSR, 1955-June 1960" (Sept 1, 1960), executed
under Contract No. W-7405-eng-48 and containing 32 pages of excellent ref-
erences, many of which were incorporated herein. Acknowledgment is also
made for the bibliography from C. A. Krier's "Coatings for the Protection of
Refractory Metals from Oxidation'" which is included herein, as well as the
hundreds of other bibliographies in the reports from the files of G. Kendall,
H. Conrad, and P. Stedry of Aerospace Corporation,

Acknowledgment is also nvade of the excellent work of the recently formed
Aerospace Information Division of the Library of Congress, whose abstracts
and translations of the Russian literature will make this compendium unique,
and of the time spent by K. Trirogoff of the Aerospace Corporation Library
Research Group in checking references to AID accessions. Acknowledgment
is also made for a literature survey on tungsten conducted by Edith Moore of
the Library Research Group, the results of which were made available to the

author before their publication for inclusion in this volume.
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Finally, acknowledgment is made for both this bibliography and the preceding
one to the excellent editorial support of the writing and editing section of the
Publications Group of Aerospace, and particularly to E. Stickel, for stand-
ardizing the format and checking the references for validity and completeness.
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I. MOLYBDENUM

Ageev, N. V., et al., '"Phase Transformations in Chromium-Rich
Chromium-Molybdenum-Iron Alloys, ' Izvest. Akad. Nauk
S. S. S. R., Tekhn. (4), 23-32 (1957) (in Russian],

Aggorwal, P. S., and A, Goswami, "A New Phase Structure of
Molybdenum, "' Proc. Phys. Soc. {London) 70 (9), 708 (1957). ;

Ahmann, Donald, et al., "The Uranium Molybdenum Einary System, " j
Report CT-2946, Iowa State Coll., Ames (July 1945), 26 pp. ;
(Contract W-7405-eng-82). ’ : '

Aksenov, S.I., '"Shift 6f the Nuclear Magnetic Resonance in
Molyudenum, ' AEC-tr-3547 1, 342 (1959), trans. of Zhur.
El\sp. iTeor. Fiz. U.S.S.R. 35 300 (1958).

Andreyeva, V.V., and Ye. L. Alekseyeva, "Oxidation of Ti, Zr, Mo,

and Their Alloys,'" J. Appl. Chem. (U.S.S.R.) 35 (6), (1962),
trans. of Zhur. Priklad. ;{Htm. 35 (6), 1175-T183(1962);
abstracted In Aerospace Information Div. Press Note 788,
Library of Congress, Washington, D.C, (1962), p.4.

Anthony, F.M., and B.J. King (Bell Aerosystems Co., Div. Bell
Aerospace Corp.), "Experimental Evaluation of Coated
Molybdenum Riveted Joints" (R-P), Paper presented Sixth
Refractory Composltes Working Group Meeting, Dayton, Ohio,
16-19 June 1962.

Anthony, F.M., and F. Merrihew (Bell Aerosystems Co.), '""Design,
Fabrication and Testing of a Molybdenum Alloy Outer Wall Heat
Shield" (R-P), Paper presented Fifth Refractory Composites
Working Group Meeting, Dallas, August 19€1.

Archarov, V.I., and Y.D. Kozmanov, "The Oxidation of Molybdenum
above the Melting Point of Molybdenum, " Fiz. Metal. i
Metalloved. 2, 566 (February 1956).

Arends, E., and A, Elsas, '"Pretreatment of Molybdenum Surfaces
Before Coating With Metals, " Licentia Patent-Verwaltungs,
G.m.b.H. (17 January 1957).

R-5 - Reviewed and categorized silicide approach to protection.

R-O - Reviewed and categorized other than silicide approach.

R-P - Reviewed and categorized protective refractory metal structural
system.
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Aspden, R.G., "Oxidation of Molybdenum in Westinghouse Furnace
Atmospheres, " Development Div, Report 5405-490, Westinghouse
Electric Corp. (7 May 1954),

Aston, F.W., "The Isotopic Constitution and Atomic Weights of Zinc,
Tin, Chromium, and Molybdenum, ' Proc. Roy. Soc. 130A, 308
(1931).

Atkins, E.F., and R.1. Jaffee, '"Oxidation Studies of Clad
Molybdenum Containing Intentional Defects' (R-S), Paper
presented Electrochem. Soc., 18-22 October 1959.

Avreamov, IU, S., B.G. Livshitz, and V.B. Osvenskii, ""Changes
in Structural Transformations of Permalloy When Alloyed with
Molybdenum, ' Izvest. Akad. Nauk $.S.5.R., Ser. Fiz. 22 (10),
1263-68 (1958). -

Babadshan, A.A., "Elasticity of Molybdenum Oxide Vapor Depending
On Temperature, ' Trudy Inst. Fiz. Metal., Ural, Filial,
Akad. Nauk S.5.8.R. (1), 74-79 (1957).

Babadshan, A.A., "Sublimation Roasting of Collective Copper-

Molybdenum Concentrates, ' Trudy Inst. Fiz. Metal.,

Ural. Filial, Akad, Nauk §.5.5-R{1}, 27-5T {1957, )
Babko, A.K., and T.N. Rychkova, '"Molybdenum Pyrocatechin

Complexes, " Ukrain. Khim. Zhur. E(Z), 198-208 (1951). -

Babko, A.K., and B.I1. Navivanets, '"Conditions of Molybdates in
Solutions. Pt. 1: Ion Migration in Electrolysis. Solubility nf
Molybdic Anhydride,' Zhur. Neorg. Khim. 2 (9), 2085-95 (1957).

Babko, A.K., and B.I. Nabivanets, '"Conditions of Molybdates in
Solutions. Pt. 2: Absorption of Molybdenum by lonites, '
Zhur. Neorg. Khim. 2 (9), 2096-2101 (1957).

Balandin, A.A., and I.D. Roshdestvenskaia, '"Some Catalytic
Properties of Molybdenum Trioxide and Molybdenum Dioxide, "
Izvest Akad. Nauk $.S5.5.R., Otdel. Khim. Nauk (11},

Balis, E.W., et al., '""Vacuum-Fusion Analysis of Titanium,
Zirconium, and Molybdenum: Determination of Oxygen by the
Iron-Bath Technique," Anal. Chem. 27, 1632 (1955).

Barnartt, S., "Electroplating Molybdenum for High Temperature

Oxidation Resistance. Preliminary Investigation,’ Research
Memo 60-94410-15-6, Westinghouse Electric Corp. (August 1947).
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Barnartt, S., and B. Lustman, '"Molybdenum Electroplated With
Chromium for Oxidation Resistance at High Temperatures, "
Research Report R-94410-15-B, Westinghouse Electric Corp.
(13 April 1958).

Barr, R.Q., M. Semchyshen, and I. Perlmutter, "Effects of
Hot-Cold Work on the Properties of Molybdenum Alloys, "

The Metal Molybdenum, ed. J.J. Harwood (Am. Soc. Metals,
Cleveland I'ﬁd;. Chap. 20.

Barr, R.Q., and M. Semchyshen, '"Mechanical Properties of ;
Molybdenum, and Molybdenum-Base Alloy Sheet, ' Symposium _
on New Metals, ASTM Spec. Tech. Pub. 272 (1959). |

Bartlett, E.S., '"Oxidation Resistance and Fabricability of
Molybdenum-Nickel Dispersion Alloys, " Trans. AIME, 458 A
(August 1958). !

Bartlett, E.S., and D.N, Williams, "The Oxidation Rate of i
Molybdenum in Air,'" Trans. AIME 212, 280 (1958). -

Bartlett, E.S., H.R. Ogden, and R.I, Jaffee, '"Coatings for
Protecting Molybdenum from Oxidation at Elevated Temperature, "
DMIC Report 109, OTS PB-151 065, Battelle Memorial Inst.,
Columbus, Ohio (6 March 1959) (AD-210 978).

Bechtold, J.H., and W.N. Platte, ""The Effect of Tungsten on the
Recrystallization of Molybdenum, "' Research Report
R-94402-18-D, Westinghouse Electric Corp. (10 May 1950).

Bechtold, J.H., and D.D. Lawthers, '"Problems of Alloying
Molybdenum for Oxidation Resistance,' Research Report
R-94402-18-H, Westinghouse Electric Corp. (25 July 1951).

Bechtold, J.H., '"Metallographic Examination of Tungsten Arc-
Welds in Arc-Cast Molybdenum, ' Research Memo
60-94402-18-7, Westinghouse Electric Corp. (2 October 1952),

Bechtold, J.H., "Racrystallization Data Applied to Control of the
Mechanical Properties of Molybdenum, " Scientific Paper 1696,
Westinghouse Electric Corp. (28 October 1952).

Bechtold, J.H., "Some Preliminary Observations on the Effects of
Non-Metallic Impurities on the Flow and Fracture Characteristics
of Molybdenum, "' Research Report R-94402-18-K, Westinghouse i
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Bechtold, J.H., "Recrystallization Applied to Control of the
Mechanical Properties of Molybdenum, "' Trans. Am. Soc.
Metals 46, 1449 (1954).

Bechtold, J.H., and J.P. Webb, '""Molybdenum-Cobalt Cutting
Tools, " Research Memo 60-8-01-M4-X, Westinghouse
Electric Corp. (27 July 1955).

Bechtold, J.H., and E.K. Hann, "Evaluation Tests for Oxidation
Resistant Coatings for Aviation Gas Turbine Applications, '
Met. Eng. Report 5510-733-G, Westinghouse Electric Corp.
(6 October 1955).

Bechtold, J.H., and E.K. Hann, "Evaluation Tests for Oxidation
Resistant Coatings for Aviation Gas Turbine Applications, "
Scientific Paper 60-8-01-P4, Westinghouse Electric Corp.,
Research Labs., Pittsburgh (6 October 1955).

Bechtold, J.H., and E.T. Wessel, '""The Ductile-to-Brittle
Transition in Molybdenum, "' Research Report 8-C101-P6,
Westinghouse Electric Corp. (28 August 1956).

Bechtold, J.H., and E.T. Wessel, "The Ductile-to-Brittle
Transition in Molybdenum, " The Metal Molybdenum,
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Bechtoldt, C.J., and H.C. Vacher, "Phase-Diagram Study of
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Beck, W., "Use of Nickel-Aluminum Alloy Coatings for the Protection
of Molybdenum From Oxidation," J. Electrochem. Soc. 106 (9),
783-86 (September 1959).

Beck, W., "Electrode Potential and Corrosion Behavior of Some
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3469. "Analysis and Development of a Space Heat Rejection System and Its
Optimum Integration into a Space Vehicle, " Electro-Optical
0 Systems, Inc., Pasadena, Calif. (December 1959) (Contract
DA -04-495-ORD-1473), ABMA,

3470. "Applicability of Ceramics and Ceramals as Turbine-Blade Materials
for the Newer Aircraft Power Plants,” Trans. ASME 71, 6
{August 1949).

3471. "Application Research of Materials, Properties, and Structural
Concepts," Report RAD-SR-61-109, AVCO Corp., Wilmington,
Mass. (July 1961) (Contract AF 33(616)-7483).

3472. "At 1600° - Try Molybdenum Disilicide, '* Materials and Methods 46,
(2), 131-33 (February 1956).

3473, Austrian Patent 181,431, assigned to Metallwerk Plansee G.m.b.H.,
Reutte, Tyrol, Austria (1955).

3474. Beryllide Conference, Cleveland, 1-2 June 1960, Proceedings to
be published.
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3484.

3485,
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3488.

"Beryllide Family Headed for Pleiades, ' Steel (6 November 1961).

"Beryltidu Breach the Heat Barrier, ' Machine Design {23 November
1961).

"Beryllides for High Heat Uses Offered, "' Metalworking News
(6 November 1961).

"Beryllides: New Materials for Space Age Structures, ' Iron Age
(9 November 1961),

"Beryllides Resist Oxidation at 3000°F —Brush Beryllium Develops
Intermetallic Compounds Composed of Beryllium and Refractory
Metals," Chem. Eng. News (13 November 1961).

"Beryllides Star in Powder Fabricating Techniques, ' Metalworkin
Week (News highlights and table of contents mailer for 6 November
ssue of Steel).

"Bibliography of the Mechanization of Information Retrieval, "
Stanford Research Inst. , Menlo Park, Calif. (February 1961).

"The Bonding of Ceramic Metal Laminate, ' Alfred Univ., Alfred,
N.Y. (April 1957) (AD-132 147).

Brazin Manual, Am. Welding Soc. (Reinhold Publishing Corp.,
New York, 1955) p. 45.

""Burner Tests of Ceramic Tailpipe Liners," Reports CF 2088, 2089,
and 2090, Applied Physics Lab., Johns Hopkins Univ., Silver
Spring, Md, (September 1953).

"Calibration of Optical Pyrometers, ' Instruments and Control
Systems 22 (5).

""Catalytic Properties of Rare Earth, '' Heavy Minerals Co.,
Chattanooga, Tenn. (November 1957).

"Cemented Borides,'" Summary Progress Report, period covering
1 June-31 July 1954, American Electro Metal Corp., Yonkers,
N.Y. (Contract N6-ONR -256),

""Cemented Borides," Progress Report from Schwarzkopf Development
Corp., Yonkers, N.Y., to Office of Naval Research (July 1956)
(Contract N6-ONR.256/1) (AD-101 583),
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"Cemented Metallic Borides, "' American Electro Metal Div., Firth
Sterling Inc., Yonkers, N.Y, (December 1957).

"Cerametalix 2400-30 (Cr Base + MgO, 90% Dense), 6:1, 8:1, 10:1,
and 12:1, and 2000°F and 2200°F, " Extrusion Work Performed
at DM and P ASD, Bendix Aviation Corp. (sponsored by the Air
Force).

"Ceramic Coating Conference, May 1952," WADC TR 53-37
(September 1954).

"Ceramic Coating of Engines, " AR 5558-58, Gulton Industries Inc.,
Metuchen, N.J. (March 1958).

"Ceramic Coatings for Aircraft Parts," Quarterly Report for NACA,
Research Authorization 8 57-25 (July to October 1957).

"Ceramic Coatings for Aircraft Parts," Report NBS 5475, National
Bureau of Standards, Washington, D.C. (1957) (Project
0904-11-4412) (NACA No. W-6606, S58-25).

"Ceramic Coatings for Aircraft Power Systems, ' Report 1, Armour
Research Foundation, Illinois Inst. of Tech., Chicago (July
1947).

"Ceramic Coatings for Aircraft Power Systems,' Armour Research
Foundation, Illinois Inst. of Tech., Chicago (January 1948).

"Ceramic Coatings for Aircraft Power Systems, " Report 4, Armour
Research Foundation, Illinois Inst. of Tech., Chicago (1948).

"Ceramic Coatings for Ferritic Alloys, " Research Foundation,
Ohio State Univ., Columbus (December 1954).

"Ceramic Coatings for Nuclear Reactors,' Technical News Bulletin,
National Bureau of Standards, Washington, D.C. (October 1954),
p. 150.

"Ceramic Coatings for Titanium,'" Report AFTR 6548, Univ. of
Illinois, Urbana (September 1951). -

"Ceramic Development at the National Advisory Committee for
Aeronautics, " Technical Data Digest 14, 5 (March 194Y).
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3509.

3510,

3511.

3512.

3513.

.3514,

"Ceramic-Metal Bodies,'' AFTR 6049 (February 1950).
"Ceramic-Metal Bodies for Use as Aircraft Power Plants Parts
Subjected to Elevated Temperatures, ' Report 24, 1 March-

31 May 1950, Rutgers Univ., New Brunswick, N.J. (ATI 81411).
"Ceramic-Metal Seals,' British Patent 626,992, assigned to British
Thoznoon-l-loulton Co., Ltd., Rugby, England (19 February

1946). .

"Ceramic Metalloid Bodies," Report 11, 1 July-1 October 1948 ,
Rutgers Univ., New Brunswick, N.J.

"*Ceramic Metalloid Bodies, ' Report 13, October 1948-January 1949,
Rutgers Univ., New Brunswick, N.J.

"Ceramic Metalloid-Metal Bodies, ' AFTR 6051 (October 1949).

"Ceramic Metalloid -Metal Bodies, ' Report 6070, AFTR 6078,
Rutgers Univ., New Brunswick, N.J. (July 1950).

"Ceramic Protection for Jet Aircraft,' Ceram. Age 68 (3), 22-3;

36 (1956); Ceram. Abstr., 266a (November Y. D

"Ceramic Seals," British Patent 636,841, assigned to British
Thomson-Houston Co., Ltd., Rugby, England (15 March 1950);
Ceram, Abstr., 88h (May 1951).

"Ceramic -to-Metal Seal, "' British Patent 702,437, assigned to
Western Electric Co., Inc., New York (18 November 1953).

"Ceramic-to-Metal Seal, '' British Patent 726,647, assigned to
British Thomson-Houston Co., Ltd., Rugby, England
(26 January 1955).

"Ceramic-to-Metal Scals,"” French Patent 915,618, assigned to
S.A. Brown, Boveri, and Cie (1946).

Ceramics and Refractories, 1930-1959, CTR-373, U.S. Department
of Commerce, Washington, D.C. (Includes "Coatings: Ceramics,
Enamel and Refractory, ' ""High Temperature and Electrical
Properties of Ceramics, " and "Ceramics and Refractories,
General. ")

)
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3515. "Ceramics for the Hot Spots,'' Ryan Aeronautical Co., S8an Diege,
Calif.

3516. Ceramics Reports, Progress Reports | through 9, Alfred Univ.,
Alfred, N.Y. (1956-1959) (Contract AF 33(616)-3798).

3517. "Cermets as Potential Materials for High Temperature Service, '
: Advanced Group for Aeronautical Research and Dev., NATO,
(April 1957).

3518. "Characteristics of Refractory Oxide Coatings Produced by Flame
Spraying, " Norton Co., Worcezter, Mass. (April 1956).

3519. "Chip-Producing Machining of Refractory Metals Probed, "
Metalworking News, 11 (1 January 1962).

3520. "Coatings Conference Report,' Bendix Products Div,, Bendix Corp.,
South Bend, Ind. (January 1960).

3521. '"Coatings for Protection Against High Energy Fuel Combustion
Products,' Paper 38, presented 15th Annual Conference of the

National Association of Corrosion Engineers, Chicago, March
1959,

3522. ‘"Coatings for the Protection of Refractory Metals from Oxidation, ' |
DMIC Report 162, Battelle Memorial Inst. , Columbus, Ohio
(24 November 1961).

3523. "Coatings for the Refractory Metals, ' Materials in Design Engineering
54, 129-32 (November 1961).

3524. '"Coatings Protect Refractory Metals, "' Chem. Engr., 178,
(11 December 1961),

3525. '"Composite Electrical Resistor, ' U.S. Patent 2,770,029 (Silicides).

3526. '"Composite Material Report, '' Bendix Products Div., Bendix Corp.,
South Bend, Ind. (November 1960).

3527. "Composite Materials and Composite Structures, " Metallurgical
Research Labs., Syracuse Univ., Syracuse, New York;

Proceedings of the Sixth Sagamore Ordnance Materials Research
Conference, Iu;ult 1959.
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3531,

3532,

3533.

3534.

3535,
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"Conductimetric Oxygen Analyzer for Ferrous and Non-ferrous
Metals and Alloys, "' Commercial Literature, Laboratory
Equipment Corp., St. Joseph, Mich. {1959).

Conference on Extremely High Temperature, Air Force Cambridge
Research Center, Mass. (John 3Wﬁey and Sons, Inc., New York,
1958).

Coordination of Information on Current Scientific Research and

Development Supported by the United States Government, U.S.
vernment Printing ce, Washington, D.C. (17 April 1961).

"Copper Coatings for Ceramics, " British Patent 733,248, assigned
to Erie Resistor Corp., U.S. (11 May 1955),

"Current Research and Development in Scientific Documentation, "
No. 7, National Science Foundation, Washington, D.C.
{November 1960).

"Deceleration andHeating of a Body Entering a Planetary Atmosphere
from Space,' RAND:Corp., Santa Monica, Calif, (February

1957).
"Deposition of Glaze Materials on Ceramics by Electrophoresis, " D
Vitro Mfg. Co., Pittsburgh (June 1957) (Contract NOa(s)58-179).

"Design Information on Nickel-Base Alloys for Aircraft and Missiles,"
DMIC Report 132, Battelle Memorial Inst. , Columbus, Ohio
(20 July 1960).

"Design Study—Water Cooling System for Primary Structure, "
Report D143-941-006, Bell Aircraft Corp., Buffalo (October
1956).

"Determination of Emissivity and Reflectivity Data of Aircraft
Structural Materials on Aircraft,'" Part I, "Techniques for
Measurement of Total Normal Emissivity and Reflectivity
with Some Data on Copper and Nickel" (October 1956)

(AD-110 458); Part II, "Techniques for Measurement of Total
Normal Emissivity, Normal Spectral Emissivity, Solar
Absorptivity, and Presentation of Results' (October 1958)
(AD-202 493); Supplement I (October 1958) (AD-202 -494); Part 111
{April 1960), WADC TR 56-222.
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3542.

3543.

3544.

3545,

3546.

3547,

3548,

“"The Determination of Oxygen, Nitrogen, Hydrogen, and Carbon in
Molybdenum, Tungsten, Columbium and Tantalum, " DMIC Memo
49, OTS PB-161 199, Battelle Memorial Inst., Columbus, Ohio
(31 March 1960). .

"Development and Possible Applications of Plasma and Related High-
Temperature Generating Devices,' Report MAB-167-M,
Materials Advisory Board, National Academy of Sciences,
National Research Council, Washington, D.C. (30 August 1960)
(AD-242 334).

"Development of Composite Rocket Nozzles, ' Final Report, General
Telephone and Electronics Labs., Inc., Palo Alto, Calif.:
{Contract NOw 61-0479-c) (FBM).

"Development of a Protective Coating for Titanium Alloys, ' Final
Report, Fansteel Metallurgical Corp., North Chicago, Ill.
(June 1954) (Contract DA-11-022-ORN-1069).

"Develop:nent of Beryllium Composite Structures, ' Aeronca
Manufacturing Corp., Los Angeles, Calif. (Contract
AF 33(616)-7050).

"Development of Ceramic Coatings with Controlled Reflective and
Emissive Control Properties,'* WADD TR 60-317, Arthur D.
Little Corp., Inc., Cambridge, Mass. (July 1960).

""Development of Heat Barrier Coatings,' ASD TR 61-5, American
Machine and Foundry Co. (1961)."

"Development of High Strength Materials for Solid Rocket Motors, "
Final Report, Flight Propulsion Lab, Dept., General Electric
Co., Evendale, Ohio (March 1959) (Contract NOrd 18119),

"Development of High-Temperature Oxidation Resistant Protective
Coatings for Vanadium-Base Alloys, '' Armour Research
Foundation, Illinois Inst. of Tech., Chicago (NavWeps Contract
NOw-61-0806-c).

"Development of Low Pressure Ambient Temperature Curing
Adhesive," WADC TR 59-15.

"'Development of Non-Oxidic Refractory Foams,'" The Carborundum

Co., Niagara Falls, N.Y, (May 1959).
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"Development of Protective Coatings for Molybdenum, Tungsten,
and Tantalum, " Final Report NOa(s)-9478, Fansteel Metallurgical
Corp., North Chicago, Ill. (1 November 1950 - 1 November
1952), :

"Development of Protective Coatings for Refractory Metals, "
Coll. of Engineering, New York Univ., N.Y. (May 1958-May
1959) {(Contract AF 33(616)-5735),

"Development of Reinforced Ceramic Materials Systems, "
WADD TR 60-491, Boeing Airplane Co., Seattle (January 1961)
(Contract AF 33(616)-6511).

"Development Flame-Spray Powders, ' Space/Aeronautics R and D
Technical Handbook (1961-62), Vol. 4.

"Diffusion Coatings,' Properties of Metallic Surfaces (Inst. of
Metals, London, [953).

"Diffusion Rates and Solubilities of Interstitials in Refractory
Metals, "' DMIC Memo 50, OTS PB-161 200, Battelle Memorial
Inst., Columbus, Ohio (4 April 1960).

DMIC Accession Lists (incomplete) from Defense Metals Information
Center, Battelle Memorial Inst., Columbus, Ohio (January 1960-
June 1961):

NP-8051 September 1959
NP-8227 October 1959
NP-8330 December 1959
NP-8523 March 1960
NP-8752 May 1960
NP-9014 June 1960
NP-9106 July 1960
NP-9606 September 1960
NP-9861 October 1960
NP-9916 December 1960
NP.9917 January 1961

"Dose-Rate Effects on Materials, Components, and Systems, ' REIC

Accession List 58, Memo 3-C, Battelle Memorial Inst.,
Columbus, Ohio (31 July 1959) (SRD).
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3559,

3560.

3561.

3562.

3563.

3564.

3565.

3566.
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"Durak-B (W-3),'" Chromizing Corp., Subsidiary of Chromalloy
Corp., New York.

"Dyna 20" -A New Technology, "' Metal Progress, 90-92 (March
1961),

"The Effect of High Frequency Heating on the Diffusion Properties
of One Metal into Another, '' Annual Technical Report ATR/1,
Metallic Surfaces Research Labs., Ltd., England (10 April
1959) (AD-214 791).

"The Effect of Nuclear Radiation on Ceramic Materials,' REIC
Accession List 58, Report 2-C, Battelle Memorial Inst.,
Columbus, Ohio (30 June 1958) (AD-157 173) (S); see also
First Addendum (15 June 1961) (SRD).

"The Effect of Nuclear Radiation on Organic Heat Transier Materials,'
REIC Accession List 58, Memo 13, Battelle Memorial Inst.,
Columbus, Ohio (28 February 1959) (AD-219 126).

"The Effect of Nuclear Radiation on Structural Adhesives,' REIC
Accession List 58, Report 17, Battelle Memorial Inst.,
Columbus, Ohio (1 March 1961).

"Effectiveness of Ceramic Coatings in Reducing Corrosion of Fine
Heat-Resistant Alloys by Lead-Bromide Vapors,' NACA TN
2380 (June 1951).

"Elevated Temperature Studies of Infrared Transparent Materials, "
Quarterly Progress Report 4 (November 1960) (Contract
N123-(60530)-2167A),

"The Emittance of Coated Materials Suitable for Elevated Tem-
perature Use,' DMIC Memo 103, OTS PB-~171 622, Battelle
Memorial Inst., Columbus, Ohio (4 May 1961).

"Evacuating and Sealing Vacuum Vessels, ' British Patent 492,480,
assigned to Siemens and Halske, A, -G., Berlin (21 September
1938).

"Evaluation and Test of Ceramic Materials in Rocket Engine Thrust
Chambers, " WADC TN WCLP 54-.54 or 54-184 (March, October
1954).
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3568, ''Evaluation of the Mechanisms Which Affect the Performance of
Thermal Radiation Resistance Coatings,' WADC TR 57-334,
Armour Research Foundation, Illinois Inst. of Tech., Chicago
(18 April 1958).

3569. '"Exploratory Investigation of Inorganic Fiber Reinforced Inorganic
Laminate, " Second Quarterly Report, ARTC-0111, Goodyear
Aircraft Corp., Akron, Ohio {(November 1957).

3570. "Exploratory Work in High Temperature Refractory Metal Coatings,"
Convair, Fort Worth, Tex. (November 1960).

3571. '"'Fabrication of Molybdenum Disilicide Parts" (R-S), Molybdenum
Chemicals (brochure), Climax Molybdenum Co., New York
Tanuary 1956).

3572. "Fansteel Metallurgy, " Fansteel Metallurgical Corp., North Chicago,
111, (July 1958).

3573. "Fansteel Metallurgy,'" Fansteel Metallurgical Corp., North Chicago,
Iil. (November 1958).

3574. '"Fasteners Made of Tough High Temperature Metals, ' American
Metal Market (13 December 1961). D

3575. "Fibered Materials for Flight Structures," (February 1957)
(AD-123 538).

3576. " Fired Electrical Resistor," U.S. Patent 2, 891, 914 (Silicides).
3577. "Flame Plating Process, ' Steel, 67 (August 1954).

3578. "Flame Sprayed Oxide Coatings,' Norton Co., Worchester, Mass.;
Chem. Eng. News 33 (25) (June 1955).

3579. "For Stronger Missile Cases -- Decarburize!' Metal Progr.
{March 1961).

3580. '"The Formation of Refractory Coatings by Vapor Deposition

Methods, ' USAF Project Rand, The RAND Corp., Santa Monica,
Calif. (25 March 1949).

3581, ''Fundamental Properties of Metal-Ceramics Mixtures at High Tem-
peratures,' OTS PB-121 413, 1 June 1946-1 January 1955,
Alfred Univ., Alfred, N.Y., prepared for Metallurgy Branch,
U.S. Office of Naval Research.
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3589.
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3594.

GAC'S Hypervelocity Arc-Heated Wﬁd Tunnel (R-P) {(brochurae),
—Advanced Bycém- and Technology Marketing, Goodyear Aircraft

Co., Akron, Ohio.

German Patent 216, 706, assigned to Siemens and Halske, A.-G.,
Berlin (17 November 1907).

"Glass-Bonded Contact Terminal, ' British Patent 701, 184, assigned
to General Motors Corp. (October 21, 1953).

"Heater Bodies and Their Production,’ U.S. Patent 2, 745, 928
{Silicides).

"High Temperature - A Tool for the Future, " Paper presented
Stanford Research Inst. Symposium, Menlo Park, Calif.,
25-27 June 1956.

"High Temperature Alloy Digest," D-818, Wright Aeronautical
Div., Curtiss-Wright Corp., Wood-Ridge, N.J.

"High Temperature Ceramic Coatings, ' Prod. Eng, 22 (11),
177-179 (1951). P

"High Temperature Chemistry, "' Report UCRL 2888, Lawrence
Radiation Lab., Univ. of California, Livermore (1955).

"High Temperature Composite Structure, " Quarterly Progress
Reports, The Martin Co. (October 1960-April 1961)
(Contract AF 33(616)-7497).

"High Temperature Electrical Insulating Inorganic Coatings on Wire, "
WADC TR 58-12, Parts I, II, and III, Univ. of Il1., Urbana, Ill.

"High Temperature Fasteners,' First Quarterly Report, Republic
Aviation, Farmington, N.Y. (September 1961) (Contract
AF 33(616)-8104).

"High Temperature Insulation for Wire, " WADC TR 58-13, Parts I,
II, and III, Georgia Inst. of Tech., Atlanta, Ga. (Part I, March
1958; Part II, July 1959; Part III, March 1960).

High Temperature Materials (John Wiley and Sons, Inc., New York,
1959).
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3596.

3597.

3598,
3599,
3600.

3601.

3602.

3603,

3604.

3605.

3606.

"High Temperature Materials--Today and Tomorrow, " Materials in
Design Engineering 54, 127-28, 145-46, 148 (August 19517,

"High Temperature Oxidation Prevented Ly Sprayed Aluminum, "
Aluminum and Electroplating 74 (February 1953).

"High Temperature Refractory Coatings for Graphite' (R-O), Vitro
Labs., Vitro Corp. of America, Paper presented Fifth
Refractory Composites Working Group Meeting, Dallas, August
1961,

"High Temperature Technology, ' Chem. Eng. (reprint) (March 1957).

"High Temperature Vacuum Tight Seals, " Tech. Bull. No. AV55H
and No. AV55L, Advanced Vacuum Products, Inc., Conn.

"Hot Search for Refractory Metals Coatings, ' Chem. Week 89
(7 October 1961).

"Improved Method for Applying Cermets,' Ceramics 7 (80), 357-58
(1955). -

"Improvements in and Relating to Ceramic Sealing Compositions, '
British Patent 649, 664, assigned to British Thomson-Houston
Co., Ltd., Rugby, England (31 January 1951).

"Improvements in and Relating to the Decoration of Heat-Resisting
Bases, Such as Glass, Earthenware, and China, ' British Patent
641,205, assigned to Johnson, Matthey and Co., Ltd., Wembley,
England (8 September 1950).

"Improvements in and Relating to the Decoration of Heat-Resisting
Bases, Such as Glass, Earthenware, and China, '* British Patent
641,525, assigned to Johnson, Matthey and Co., Ltd., Wembley,
England (8 September 1950).

"Interaction of Uranium and Its Alloys with Ceramic Oxides, "
ANL 5765, Argonne National Lab., Lemont, Ill. (July 1957).

"Interim Report on Evaluation of Test for Cermets as Components

of Heat Resistant Materials, '' National Bureau of Standards,
Washington, D.C. (May 1957).
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"Interrogation of German Scientists at Wrigley Field, " GT -125,
Consolidated Vultee Aircraft Corp., Dayton, Ohio (5 June 1946).

3608. "Investigation of Diffusion Barriers for Refractory Metals, "
Progress Reports 1, 2, and 3, Manufacturing Labs., Inc.,
Cambridge, Mass. (August 1959-February 1960) (Contract
AF 33(616)-6354),

3609. 'Investigation of Diffusion Barriers for Refractory Metals, "
Progress Report 7, Manufacturing Labs., Inc., Cambridge,
Mass. (July 1961) (Contract AF 33(616)-6354).

3610. '"Investigation of High Emittance Coatings to Extend the Mach Num-
ber Range of Application of Structural Materials, "
WADD TR 60-102, Republic Aviation Corp., New York,

3611. "An Investigation of Intermetallic Compounds for Very High Tem-
perature Application,' WADD TR 59-29, Part I (January 1960).

3612. "Investigation of Sinterable Powders and Properties of Beryllium
Ceramics," WADD TR 60-108, Parts I and II, Battelle
Memorial Inst., Columbus, Ohio.

O 3613. ‘'Investigations in Refractory Components at North American
Aviation, Inc.,'" Repoit NA60-1048, North American Aviation,
Inc., Los Angeles (1960).

3614. Iron Age 170 (16), 114 (1952).

3615. ' Joining of Refractory Metals by Thermochemical Means, " The

Martin Co., Orlando, Florida; Metal Progr. 82 (1), 10 (July
1962). -

3616. "Kanthal Super, " Kanthal Corp. (April 1957).

3617. "Kinetics in Flame Spraying of Alumina, " Ind. Heating, 2055-62
{October 1961). A

3618. ‘'"Lead-in Wires or Conductors or Other Metallic Structures for
Sealing to Glass and Ceramic Materials," British Patent
584,289, assigned to Mallory Metallurgical Products, Ltd.
(22 January 1947); Ceram, Abstr., 155¢ (July 1948),
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3620.

3621.

3622.

3623.

3624.

3625.

3626.

36217.

3628.

3629.

3630,

3631,

"M and R License on Powder Process Let," MotalworkinLNewo
(22 January 1962).

"Materials for Backing Ceramic Chamber Liners and Nozzles in
Rocket Motor Shells, ' Air Material Command Report 63,
Battelle Memorial Inst., Columbus, Ohio (February 1949).

"Materials for Backing Ceramic Chamber Liners and Nozzles in
Rocket Motor Shells, '' Report 58, Battelle Memorial Inst.,
Columbus, Ohio (August 1949).

"Materials for Space Pressure Vessels,' J. Metals (March 1961).

Materials Handbook, New Products Division, Corning Glass Works,

Plainsboro, N.J.

"Materials Requirements for Advanced and Future Air Force
Weapons Systems," WADD TR 60-716, Part I (October 1960).

Materials Symposium, Air Research and Development Command,
uly ).

""Materials Symposium, ' ASD TR 61-322, Phoenix, Ariz. (September
1961).

"Metal Alloy and Titanium Metalloid Additions to Refractory Ceramic
Oxide Bodies,'" AFTR 6058 (February 1950).

""Metal-Ceramic Bodies,'" British Patent 729, 342, assigned to
Morgan Crucible Co., Ltd., (9 March 1955).

"Metal-Ceramic Bonded Granular Material, " British Patent 715, 528,
assigned to Carborundum Co., Ltd. (15 September 1954);
Ceram. Abstr., 1llc (January 1956).

"Metal-to-Ceramic Seal Technology Study, " Electronic Tube Division,
Sperry Gyroscope Co., Great Neck, N. Y. (Information
under Air Force contract.

"Metal-to-Ceramic Seals, '' Australian Patenit 164, 775, assigned to
International General Electric Co,, Inc. (14 January 1947).
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3633,
3634,
3635.

3636.

3637.
3638,
3639,

3640,

3641.

3642.

3643.

3644,

"Metal-to-Glass Seals, ' British Patent 682, 377, assigned to Western
Electric Co., Inc., New York (10 September 1952).

"Metal Vapor Lubrication of Thrust Bearings, " Directorate of
Materials and Processes (Contract AF 33(616)-8082).

"Metallic Fiber Reinforced Ceramics, Progress Report 1," Alfred '
Univ., Alfred, N. Y. (September 1957).

"Metallic Fiber Reinforced Ceramics, Progress Report 2," Alfred
Univ., Alfred, N. Y. (December 1957).

"Metalligation of Ceramic Surfaces, ' British Patent 656, 724,
assigned to British Thomson-Houston Co., Ltd., Rugby, Englard
(4 July 1951); Ceram. Abstr., 180a (October 1952).

"Metals for Supersonic Aircraft and Missiles, " J. Am. Soc. Metals
(January 1957).

""Metals for Supersonic Aircraft and Missiles, " J. Am. Soc. Metals
(1958).

Metalworking News, Magazine articles (19 March; 9 April; 23 April:
1962) pp. 14, 14, 19, respectively. ‘

""A Method of Calculating Thermal Conductivity Based on Temperature
Drop Through a Ceramic Coating, ' Marquardt Corp., Van Nuys,
Calif. (April 1958).

"Method of Forming a High Friction Element" (Silicides), U.S. Patent
2,828, 254.

"Micro-Quartz (Q-Felt) Insulation for High Temperature Systems in
Aircraft, " Bulletin MF Tech 1,Libbey Owens Ford Glass Fibers
Co., Toledo (10 December 1956).

"Missile Coating Conference,' Sponsored by Johns Hopkins Univ.,
Bendix Corp., McDonnell Corp., Norton Co. (October 1960).

"Molybdenum -Glass and Tungsten-Glass Seals, ' British Patent

730,855, assigned to British Thomson-Houston Co., Ltd.
(6 April 1955).
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3645.
: 364{6.
3647.
3648.

3649.

3650.

3651.

3652.

3653.

3654.

3655.

3656.

"More Refractory Coatings by Electrophoresis, ' Prod, Eng. 8
{10 October 1960), ’

"Ni-Mgo Cermet Coatings,'" WADC TR 52-166, Ohio State Univ.,
Columbus, Ohio (June 1952).

"Non -Alloying Zr Coating Material, ' British Patent Applied for
2631/49 (25 February 1948).

""Nonconventional Technical Information Systems in Current Use, "
National Science Foundation, Washington, D.C. (March 1960).

"Notes on the Diffusion Bonding of Metals, "' DMIC Memo 53,
Battelle Memorial Inst., Columbus, Ohio (20 April 1960);
PB-161203, Office of Technical Services, Washington, D.C.

"Nuclear Radiation Effects Projects, '  REIC Accession List 58,
Memo 8-C, Battelle Memorial Inst., Columbus, Ohio (31 August
1961) (C).

"Nuclear Turbogenerators for Space Flight Vehicles, " Paper
presented American Society for Metals Conference on Space Age
Metals, Cincinnati (April 1960).

"Oxidation of Experimental Alloys. Part II. 80 Nickel-20 Chromium
Alloy, " NBS-5342, National Bureau of Standards, Washington,
D.C.

"Oxidation of Materials at High Temperatures,' Metals and Graphites,
Chemical Engineering Group, North American Aviation, Inc,
(September 1947).

"Papers Presented University of Sheffield (England) Conference on
Niobium, Tantalum, Molybdenum. and Tungsten, September
1960," J. Less-Common Metals 2, 8 (1960). See also later
issues.

"Penetrant Inspection, " Quality Control Digest (U.S. Department of
Commerce), No. 2 (November .

"Physical Properties of Refractory Carbides, Borides, Nitrides and

Silicides, "' Trade Literature, General Astrometals Corp.,
Yonkers, N. Y, (January 1962).
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3657. Physicochemical Measurements at High Temperatures (Academic
Press, Inc., New York,1959).

3658. '"Piston for Internal Combustion Engines, " British Patent 671, 606,
assigned to Maschinenfabrik Augsburg-Nirnberg, A.G. (12 March
1952).

3659. '"Plasma Arc Torch Users in New Fabrication, Coating Methods, "
Iron Age 182 (23), 136-37 {1958).

3660. '"Plasma Facilities Survey, ' Chance Vought Aircraft Co., Dallas
© {April 1962).

3661. '"Plasma Jet Temperature Study," WADC TR 59-346, General
Electric .Co. {February 1960).

3662, '"Plasma Sprayed Materials for X-15 Rocket Engine, " 4th Progress
Report, Plasmakote Corp., Culver City, Calif, (July 1961)
{Contract AF 33(616)-7323).

3663. '"Polaris Materials Program,'' NAVORD Report 6056 (February 1958).

’ 3664. Precipitation From Solid Solution (American Society for Metals,
0 Cleveland, Ohio).

3665. '"Preparation of Protective Coatings by Electrophoretic Methods, "
WADC 56-521, Vitro Labs., West Orange, N.J. (April 1957).

3666. '"Problems of Structural Design for Elevated Temperatures, "
New York Academy of Science, N.Y. (February 1957)
(AD-131 752).

3667. 'Procedures for Electroplating Coatings on Refractory Metals, "
DMIC Memo 35, Battelle Memorial Inst., Columbus, Ohio

{9 October 1959); PB-161 185, Office of Technical Services,
Washington, D.C.

3668. Proceedings of an International Symposium on High Temperature

Technology {Vapor Pressure Measurement) cGraw-Hi ook
Co., Inc., New York, 1959).

3669. Proceedings of an International Symposium on High-Temperature
—rechns ology (McCraw -Hill Book Co., Inc., »ﬁm?ﬁ-mo'r
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3670. Procee s of the American Societ ‘for Metals Seminar: Atom
vements usion), Metals Park, Clevelan .

3671. Proceedings of the Detroit Conference on Refractory Metals and
nfox. {Interscience Publishers, Inc., New Yorrﬁ, 1961).

3672. Proceedings of the Fourth Conference on Carbon, Univ. of Buffalo,
New York (Pergamon Press, New York,1960).

3673. Proceedings of the Institute of Environmental Sciences, National
Meeting, Washington, D.C., 5-7 April 1961, REIC Accession

s » No. , ba e Memor st., Columbus, Ohio.

3674. '"Proceedings of Symposium Coatings for the Aerospace Environment, "
WADD TR 60-773 (1960).

3675. Proceedings of the § sium on High Temperature, a Tool for the
Future (Vapor P‘reuure Measurement) iSﬁEora Research
Inst., Menlo Park, Calif., 1956).

3676. "Process for the Preparation of Metallic Carbides, " Regre nationale

des usines Renault (27 December 1948); also Metal Powder
Report (4), 183 (1950) (Abstract).

3677. '"Process Improvement Study for Aluminizing by Ceramic Technique, "
Interim Report 1, Research Div., Solar Aircraft Co., San Diego,
Calif. (October 1956},

3678. '"Producing Evacuated Vessels for Electrical Apparatus, ! British
Patent 487,679, assigned to Siemens and Halske, A. -G., Berlin
{20 June 1938).

3679. '"Product Refinement Contract for Ceramic Meta! Tubes,'" Bendix
Aviation Corp., Eatontown, N.J. (April 1957).

3680. '"Properties of Refractory Materials: Collected Data and References,"
LMSD 2466, Lockheed Aircraft Corp., Sunnyvale, Calif. (June
1958),

3681. '"Properties of Some Refractory Uranium Compounds, ' BMI Report
1223, Battelle Memorial Inst., Columbus, Ohio (September 1957).

3682. ''Protective Coatings for Magnesium, " WADC TR 54-373 (October
1954).
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3683.

3684.
3685,

3686,
3687.
3688.
3689.

3690.

3691.
3692.

3693.

3694.
3695.

3696.

"Protective Coatings for Refractory Metals, " Space/Aeronautics
38 (2),H18-H21 (July 1962).

"Protective Coatings for Titanium," WADC TR 53-91 (October 1954).

"Protective Coatings on Graphite" (R-0), National Carbon Co., Div.
Union Carbide Corp.; Paper presented Second HTIRC Working
Meeting, Dayton, Ohio, May 1959,

"Quarterly Progress Report No. 1, Covering Period 1 March to
10 June, 1961'" (R-S), PF61-12, The Pfaudler Co., Rochester,
N.Y. (June 1961) (Contract AF 33(616)-8125).

"Quarterly Progress Report No. 3 on Refractory Inorganic Materials
for Structural Applications, ' Report 7007-12-003, Bell Aircraft
Corp., Buffalo (20 March 1959) (Contract AF 33(616)-5930).

"Quarterly Report of the Development of Corrosion Resistant Coatings
for Use At High Temperatures, '' Gulton Industries, Metuchen,
N.J. (8 January 1960) (Contract AF 33(616)-6374).

"Recent Applications of High Temperature Inorganic Coatings at
U.S. NOTS, China Lake, California,' Naval Ordnance Test
Station, Inyokern (China Lake), Calif. (1960).

"Reflective Inorganic Coatings,'" ASD TR 61-151, Georgia Inst. of
Tech., Atlanta (1961).

Refractoriea Bibliography, 1928-1937, Am. Ceram. Soc. (1937).

"Refractory Alloys for Use as Structural Materials in Re-entry or
Boost Glide Vehicles'" {Quarterly Report No. 1 to McDonnell
Aircraft Co.), Report 6994, General Electric Co. (1 September
1959).

"Refractory Ailoys for Use as Structural Materials in Re-entry
or Boost Glide Vehicles' (Quarterly Report No. 2 to McDonnell
Aircraft Co.), Report 7148, General Electric Co. (1 December
1959).

"Refractory Insulating Coatings for Metal, "' Report 6, Rutgers
Univ., Brunswick, N.J. (October 1947).

"Refractory Insulating Coatings for Metals, "' Army Reports (Misc.)
6 and 8 (ATI - 40846) (March 1948).

"Refractory Insulating Coatings for Metals,'" Army Report 8,
Quarterly Report ¢, U.S. Army (1 January-31 March 1948).
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3697.

3698.

3699.

3700.

3701.

3702.

3703.

3704.

3705,

3706.

3707.

3708.

3709.

-

"Refractory Insulating Coatings for Metals, "' Report 9, Rutgers

"Refractory Insulating Coatings for Metal, '' Report 10, Rutgers
Univ., Brunswick, N.J. {October 1947 -October 1948).

"Refractory Insulating Coatings for Metal, "' Report 12, Rutgers
Univ,, Brunswick, N.J. (October 1948-January 1949),

"Refractory Insulating Coating for Metal, 't AFTR 6048 (February
1950).

"Refractory Material, " British Patent 676, 441, assigned to
Office National d'Etudes et de Recherches Aeronautiques, Paris
(5 June 1952).

"Refractory Material," British Patent 741, 721, assigned to
Office National d'Etudes et de Recherches Aeronautiques, Paris
{19 October 1955),

"Refractory Materials, " DMIC Memo 44, OTS PB-161 194, Battelle
Memorial Inst,, Columbus, Ohio (26 February 1960).

"Refractory Metal Bodies,' U.S. Patent 2, 924, 004. (Silicides) O

"Refractory Metals Sheet Rolling Panel, " Second Progress Report,
Engineering and Industrial Research Div., National Academy
of Science, National Research Council (10 August 1960).

"Refractory Metals Structural Development Program, ' Quarterly
Progress Reports, McDonnell Aircraft Corp. (September 1959-
October 1960) {(Contract AF 33(616)-6578).

Refractory Molybdenum Silicides (R-S), Molybdenum Chemicals
Bulletin CH‘E-G, Climax Molybdenum Co. of Mich., Detroit
(January 1956).

"Refractory Oxide Bodies and Coatings for Aircraft Power Plants, "
ARF Report 1, Armour Research Foundation, Illinois Inst. of
Tech., Chicago (May 1949).

"Refractory Oxide Bodies and Coatings for Aircraft Power Plants, "
AFTR 6081 (June 1950).
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3710,

3711.

3nae.

3713,

3714.

3715.

3716.

3117,

3718,

3719.

3720,

"Ref;actory Protective Coatings for Metal, ' AFTR 6050 (October
1949).

“"Refractory Protective Coatings for Metals, ' AFTR 6069 (July
1950).

"Refractory Protective Coatings for Metals of Aircraft Power Plants
Subject to Elevated Temperature, ' AFTR 6071 (July 1950).

"Reinforced Refractory Ceramic Coatings, ' Report S-136, The
Marquardt Corp., Van Nuys, Calif. (August 1959) (Contracts
AF 33(616-2957 and AF 33(616-5441),

Report Code 2-36-61-1, Lockheed Missiles and Space Div.,
Lockheed Aircraft Corp., Sunnyvale, Calif. (15 September
1961) (Contract NOas 60-6119-c).

"Report of the Ad Hoc Committee on Refractory Inorganic Non-
metallic Structural Materials, ' MAB-169-M, National
Academy of Sciences, National Research Council, Materials
Advisory Board, Washington, D.C. (January 1961).

"Report of the Subpanel on Coatings, ' MAB-181 (First Draft),
Refractory Metals Sheet Rolling Panel, National Academy of
Sciences, National Research Council, Materials Advisory
Board (February 1961).

"A Report to Industry on Gas Plating, ' Commonwealth Engineering
Co. of Ohio, Dayton (27 June 1949).

""Research and Development on Elevated Temperature Resistant
Structural Metal to Metal Adhesive, " WADC TR 59-11; and
Supplement I.

"Research and Development on Inorganic High Temperature
Adhesives for Metals and Sandwich Construction,'" WADC
TR 59-82.

"Research and Development on Inorganic High Temperature
Adhesives for Metals and Composite Materials, " WADC
TR 59-113, Parts I, II, and III.
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3721,

3722.

3723,

3724.

3725.

. 3726.

3721.

3728.

3729.

3730.

3731,

3732.

"Research on Workable Refractory Alloys of Tungsten, Tantalum,
Molybdenum, and Columbium, " WADD TR 61-134, Crucible
Steel Co. of America, Pittsburgh (May 1961).

"Resistance of Ceramic Coatings to Attack by Fuming HNO;3, "
WADC TR 53-315 (September 1953).

"Review of Problems in Using Flat-Rolled Materials in Air- and
Space-Weapon Systems, '' DMIC Memo 52, OTS PB-161 202,
Battelle Memorial Inst. , Columbus, Ohio (14 April 1960).

"Review of Recent Developments in Metal Joining, ' DMIC Memo 109,
OTS PB-171 628, Battelle Memorial Inst., Columbus, Ohio
(May 1961).

"Review of Recent Developments on Oxidation Resistant Coatings for
Refractory Metals, " DMIC Memo 120, Battelle Memorial Inst.,
Columbus, Ohio (31 July 1961).

"Review of the Thermal Radiation Property Values for Metals and
Other Materials, " GR 2462-R3, Honeywell Research Center,
Hopkins, Minn. (October 1958).

"Selected References on Making High Temperature Alloys by Powder
Metallurgy," DMIC Memo 47, OTS PB-161 197, Battelle
Memorial Inst., Columbus, Ohio (18 March 1960).

"Selecting Ceramic Coatings, ' Materials and Methods, 116-19
{December 1953).

"Self-Coating Ceramic Developed at Boeing,' News Bureau Release,
Boeing Airplane Co., Seattle (June 1960).

"Semiannual Summary Research Report in Chemistry (Spectroscopy),"
USAEC Research and Development Report ISC-1049, Ames
Laboratory, Iowa State College, Ames (1 November 1958).

"Semi-Conducting Resistances Provided with Metal Contacts,

British Patent 627,576, assigned to Philips Lamps, Ltd.,
England (30 July 1945).

Serfass Gas Analyzer, commercial literature, Fisher Scientific,
Pittsburgh lgciober 1957).

-372-

i
e ;TN

O




3733,
3734.

3735.

3736.

3737.

3738.

3739.

3740.

3741.

3742.

3743.

3744.

8ilicides, discussion of, in Iron Age 170 (16), 114 (1952).

Silicides, information concerning, in U.S. Patent 2,779, 580.
See also German Patents 294, 267, 295,547, and 504, 484, and
French Patent 741, 646,

"Silicon Monoxide, ' Kemet Co., A Div., of Union Carbide Corp.,
Cleveland (15 August 1960) (Data sheet for lump ma.terial for
plasma spraying, etc.).

"Soldering Ceramic Muteriall. " British Patent 466, 049, assigned
to Siemens and Halske, A. -G., Berlin (21 May 1937).

"Some New Engineering Metals for Missile and Aircraft Application, "
Douglas Aircraft Co., El Segundo, Calif (26 May 1958).

"Space Radiation and Its Effects on Materials, " REIC Accession List
58, Memo 21, Battelle Memorial Inst., Columbuo. Ohio
(30 June 1961) (AD-261 277). ¥ .
"Special Coatings for Metal, "' Report No. 16, Univ. of Illinois,
Urbana (1946).

‘ Specification P.S. 13154, General Electric Co., Inc., Flight

Propulsion Lab, Dept., with McDonnell Aircraft Corp. (21
October 1960) (AF 33(616)-6578):_

"Specifications for Preparation and Application of High Temperature
Ceramic Point No. CP-44,' Memo Report No. 1, Univ. of
Illinois, Urbana (1946).

"Specifications for Preparation of Heat Resistant Ceramic Base
Coating Nos. 32-22 and 115-3 and Their Application to Super-
charger Turbine Wheel Buckets, " Memo Report 2, Univ. of
Illlinois, Urbana (1946).

"Specifications for Preparation of Heat Resistant Ceramic Base
Coat No. 32-22 and Its Applications to Steels of Low Alloy
Content, Inconel, and Alloy Metals of Stainless Steel Type, "
AFTR 6060 (1951),

"The Standardization of Magnetic Particle and Penetrant Testing,"
Keynote Paper 24, presented Third International Conference on
Nondestructive Testing.
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3748,

3746.

3747.

3748,

3749.

3750.

3751.

3752,

3753,

3754,

3755,

"Standing Review of Department of Defense Materials Research and
Development Program, "' MAB-158-M, Vol. II, National
Academy of Sciences, National Research Council, Materials
Advisory Board, Washington, D.C. (November 1959).

""Status Report on Refractory Composites at Clevite, "' Mechanical
Research Div. Report, Clevite Corp., Cleveland (1960).

"Structure du graphite et cinetique de ses reactions,' J. Chem. Phys.
57 (10) (1960) and 58 (1) (1961).

"Studien gesellschaft Hartmetall" (On Zone Formation in Hard-Metal
Carbides), F.D. 3930/47, B.O.T., German Div., Documents
Unit (January 1943),

""Studies on the Protective Ultraviolet Absorbers in High Vacuum
Environment, " WADD TR 60-704, Part II, American Cyanamid
Co., Stamford Research Labs., Stamford, Conn. (February
1960).

"Study of Combinations of High and Low Elastic Modulus Ceramic
Materials,'" Quarterly Reports 1, 2, and 3, Carborundum Co.,
Niagara Falls, N, Y. (WADD Contract AF 33(616)-6806).

"Study of Heat Transfer of Ceramic Materials, ' Alfred Univ., Alfred,
N.Y. (April 1957) (AD-134 314),

"A Study of Hot Pressing of Beryllia Rocket Nozzles,' WADC 57-32,
Brush Beryllium Co. (May 1957),

"Study Proposal - Insulation Systems for Airframes Subject to
Aerodynamic Heating, " Report 02-984-048, Bell Aircraft Corp.,
Buffalo (February 1957) (S).

Summaries of (a) Third, (b) Fourth, (c) Fifth, and (d) Sixth Meetings
of the Refractory Composites Working Group Meetings, Battelle
Memorial Inst., Columbus, Ohio,

"Summary of First High Temperature Inorganic Refractory Coatings

Working Group Meeting, "' WADC, WCLT TM 58-139, Project
No. 7312 (December 1958),

-374-

B
FORIRE RS SN




" 3756.

3757.

3758.
3759.

3760.

3761.

3762.

3763,

3764,

3765,

3766.

3767.

"Summary Report of the Committee on Refractory Metals of the
Materials Advisory Board,'' MAB-154-M, Vol. 1, Div. of
Engineering and Industrial Research, National Academy of
Sciences, National Research Council, Materials Advisory Board,
Washington, D.C. (15 October 1959).

"Surface Treatment of Metals,' Paper presented Symposium on the

Surface Treatment of Metals, Am. Soc. Metals, Cleveland,
21-25 October 1940.

"Survey of Adhesion and Adhesives,’ WADC TR 58-450.

"Survey of Facilities for Space Environment Simulation, " Pre-
liminary summary, ARTC Project 6-60, by Aerospace

Industries Assn, of America, Inc., for Goodyear Aircraft Corp.
(1 March 1961).

"Survey of Irradiation Facilities,' REIC Accession List 58, Report
16, Battelle Memorial Inst., Columbus, Ohio (28 February 1961)
{AD-256 953).

"Survey of Refractory Uranium Compounds' (Silicides), BM1-1124
and -1223, Battelle Memorial Inst., Columbus, Ohio {August
1956 and September 1957).

Svuenska Aktiebolaget Gasaccumulator, "Gra.nulé.r Products and
Methods of Manufactures,' British Patent 712,057 (19 May 1954).

"Symposium on Porcelain Enamels and Ceramic Coatings on
Engineering Materials, ' Am. Soc. Testing Materials,
Philadelphia (1954).

"Symposium on Processing Materials for Re-Entry Structures, "
WADD TR 60-58 (May 1960).

"Symposium on Thermal Fracture,'" J. Am., Ceram. Soc. 38 (1),
1-54 (1955), -

"Symposium on Thermal Shock, " Trans. Brit, Ceram. Soc. 57,
591-685 (1958). -

"Synthesis of Fiber Reinforced Inorganic LLaminates, "
WADD TR 60-299.
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3768.

3769.

3770,

3771.

3772.

3773,

3774.

37175.

3776.

37717,

3778.

"Synthesis of Mstal-Cyclopentadienyl Derivatives 'fcr Use 23 Ultra-
violet Absorbers," WADD TR 61-108, Wyandotte Chemical

Corp. ,Wyandotte, Mich, (1961).

"Tests on Ceramic Coated J33 Combustion Chamber Liners, " Memo
Report DCNEG-506-417, Air Materiel Command, Wright-

Patterson AFB, Ohio (15 February 1951).

"Theory and Apparatus for Measurement of Emissivity for Radio-
active Coatings of Hypersonic Aircraft with Data for Inconel and

Inconel X," NACA TN 4121 {October 1957).

"Thermal Properties of High Temperature Materials, "

WADC TR 57-487, Armour Research Foundation, Illinois Inst.

of Tech., Chicago (February 1958) (AD-150 954).

"Thermal Properties of Materials, A L/L, Cp, k" (graphite, Mo,
Ta, k molten Cu), WADC TR 56-400, Pts. I and II, Atomics
International, Div. North American Aviation, Inc., Canoga

Park, Calif. (March 1957 and April 1957).

"Thermal Properties of Refractory Materials,"” WADC TR 60-581,
Atomics International, Div. North American Aviation, Inc.,

Canoga Park, Calif.

"Thermal Protection Systems, "' MAB-151-M, National Academy of
Sciences, National Research Council, Materials Advisory

Board, Washington, D.C. (June 1959).

"Thermal P.adiation Properties of Materials,'" WADD TR 60-370,

Univ. of California.

"Thermophysical Properties of Solid Materials (Broad Critical
Survey of Thermophysical Liberature),'" WADC TR 58-476,
Armour Research Foundation, Illinois Inst. of Tech., Chicago

(January 1959) (AD-207 905).

"Thirty Thousand Degrees with the Plasma Jet," J. Metals 2 {1),

40-42 (1959).

"Tight Joints Between Ceramic Bodies Among Themselves or with
Metals, " German Patent 734,274, assigned to Siemens and

Halske, A.-G., Berlin (11 March 1943).
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3779.

3780.
3781.

3782.

3783.

3784.

3785.

3786.

3787.

3788.

3789.

3790.

3791.

3792.

"P{.1.5V - 183 Al, and Ti - 8 Mn Canned in Mild and Stainless
Stesl, " Extrusion Work Performed at DM and P, ASD, Naval
Research Laboratory, Washington, D.C.

(TiSi, crystal orientations), J. Metals (August or September 1951).
z U —

Transparent Glasing Materials for Flight Vehicles, MIL-HDBK,
ﬁari 1T (19617.

"The Ultraviolct Degradation of Organic Coatings,' WADD TR 60-703;
Part I, "Degradation in Air, " Part 11, "Degradation in Vacuum, "
_ U.8. Naval Research Lab., Washington, D.C. (October 1960).

"Uniting Metal to Ceramic Material, " British Patent 475, 878,
assigned to Siemens and Halske, A, -G., Berlin (26 November
1937).

"Vacuum-Tight Joining of Ceramic Bodies, "' Swiss Patent 242,550
CL 8b, assigned to Patentverwertings-Elektro-Holding A. -G.
(1 October 1946).

"Vacuum-Tight Joining of Unglazed Ceramics to Metal, '' German
Patent 736,133, assigned to Siemens and Halske, A. -G.,
Berlin (29 April 1943). T

"Vapor Pressure Measurement'' (approx. title), Report ANL-6156,
Argonne National Lab., Lemont, Ill. (1960).

Vapor Pressure Measurement (approx. title), Brochures 6-60-1,
'5-55-1. 6-50-3, Nuclide Analysis Asscciates, Pennsylvania

State College, University Park (1960).

Vapor Pressure Measurement (approx. title), Bulletin MS-6,
heuﬁfi Torp., Cincinnati, Ohio.

"Vapor Pressure Measurement, ' (approx. title) WADD TR 60-646,
Part I (Contract AF 33(616)-6841).

"Vapor Pressure Measurement'' (approx. title) WADD TR 66:463.
Part I (Contract AF 33(616)-6840).

"Vacuum and Environmental Plasma Spray Chamber,'" 8. Blickman,
' Inc., Weehawken, N.J.

"What's New in Refractory Ceramic Coating for Super Metal Alloy, "
c‘rm' Ind. 7_0(3). 2'4. .
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